Introduction

Preparation of EG/PCM-TPE
70
The EG was added to absorb the liquid OP70 with mass ratio of 1:9. Then, different mass 71 fraction of the obtained EG/OP70 composite was blended with a fixed ration of TPE gel by open 72 milling (XH-401, Dongguan Xihua Co., Ltd., PR. China), as shown in Table 1 . The as-prepared 73 form-stable PCMs were made into sheets by a hot press (XH-406B, Dongguan Xihua Co., Ltd., PR.
74
China). For the leakage test, the samples were placed on a filter paper and kept in an oven with 
80
The morphology and microstructure of EG/PCM-TPE were observed by a field emission 81 scanning electron microscopy (SEM SU8020, Hitachi, Tokyo, Japan). The structure of the
82
EG/PCM-TPE was characterized by XRD(D8, ADVANCE, Bruker, Karlsruhe, Germany). The XRD
83
pattern was scanned from 10-70° with an interval of 0.2°. The phase change temperature and latent
84
heat of the EG/PCM-TPE were measured using a differential scanning calorimeter (Q200, TA thermocouples were used to record the temperature of the samples. When the light was turned on,
95
the composites underwent the heating storage process, followed by the heating release process when 
100
The tensile strength and elongation of EG/PCM-TPE were shown in Figure 1 . As shown in 101 Figure 1a , the tensile strength of S1~S5 is 0.7, 0.9, 1.2, 1.6 and 2. 
110
The flexibility of the as-prepared EG/OP70-TPE is important for universal application in solar 111 thermal systems, thermal management systems and waste heat recovery systems. In addition, the 112 OP70 showed a large volume expansion in the melting/freezing process, using the polymer with the EG powders, and the EG/OP70 was encapsulated with the TPE gel. Figure 3 showed that the TPE gel covered the EG/OP70 with smooth surface. The scaly EG was observed under the TPE gel. For 122 sample S1, most of the EG/OP70 powders were covered by TPE gel, and the surface was smooth.
123
When increasing the mass ratio of the EG/OP70, the surface became coarse. For sample S3, the scaly 124 EG could be seen obviously. While for sample S5, a lot of EG/OP70 powders was observed, implying Figure 5 and Table 2 showed the melting and freezing property of EG/PCM-TPE. For OP70 and
Thermal property of EG/PCM-TPE
145
EG/OP70, the melting temperature was 65.2 and 65.3℃and the melting enthalpy was 230.8 and 207.7 melting temperature of EG/PCM-TPE was lower that of the OP70 and EG/OP70. This is because the
149
TPE is composed of alkanes with low melting temperature, these alkanes could be well coupled with 150 the OP70 to form a mixture with lower melting temperature. The melting enthalpy of EG/PCM-TPE
151
was also lower than that of the OP70 (equivalent mass), because the alkanes in the mixtures have 152 low melting enthalpy than OP70. Nevertheless, the melting enthalpy decreased less than 5%, sample
153
S5 showed the largest melting and freezing enthalpy and good mechanical property. Figure 5 . DSC curves of the as-prepared EG/OP70-TPE.
155
160
The thermal conductivity of EG/PCM-TPE was also measured and the results were shown in 
186
Photo-thermal performance of EG/PCM-TPE
187
The photo-thermal performance of EG/PCM-TPE was shown in Figure 8 . In the photo-thermal 
Where η is the receiver efficiency, Gs is the irradiance of solar radiation, A is the irradiation area, t is 205 the irradiation time. The receiver efficiency of all samples decreased with the temperature. The 206 receiver efficiency of S1 was 70% at room temperature, and decreased to 56% at 60 ℃,then stagnated 207 at 48% as the temperature increased to 90℃. For S5, the receiver efficiency decreased from 80% to 208 75.2% as the temperature ranged from room temperature to 60 ℃,then leveled at 72% at 90 ℃. 
